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A number of plant species are capable of developing defensive traits against herbivores. 
Associational effects refer to ecological interactions in which the herbivory risk on a focal 
plant species depends on the neighborhood composition of other plant species. Recent studies 
have emphasized that such associational effects can be a causal determinant of plant 
coexistence since they may regulate plant population in a density- or frequency-dependent 
manner. Despite increasing evidence for associational effects between different plant species, 
this perspective has rarely been applied to anti-herbivore defense polymorphism within a 
species. Here, we used a genetic dimorphism of trichome-producing (hairy) and trichomelss 
(glabrous) plants of Arabidopsis halleri subsp. gemmifera with the aim of investigating 
whether and how associational effects cause frequency dependence of plant damage and 
fitness. 
The present thesis provides the following line of evidence on intraspecific 
associational effects in A. halleri. First, it was found that the leaf beetle, Phaedon brassicae, 
preferred glabrous leaves particularly when hairy ones were rare, indicating a potential cause 
of frequency-dependent damage on the two plant morphs (chapter 2). Second, our laboratory 
experiment then revealed that associational effects against the leaf beetles mediated a rarity 
advantage in defense and growth between the two plant morphs (chapter 3). Based on the 
evidence of previous chapters, we then conducted a multi-year field survey and a semi-field 
experiment (chapter 4). Both supported the hypothesis that associational effects against the 
leaf beetle caused a fitness advantage for rare morphs and then promoted the coexistence two 
morphs within a population. We then extended these studies to interactions with multiple 
herbivores (chapter 5). We found evidence suggestive of a resistance role of the trichome 
production against specific types of herbivores such as butterflies; however this resistance 
effect did not depend on neighboring phenotypes in a plant patch. These findings suggest that 
the presence/absence of frequency-dependent herbivory under intraspecific associational 
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